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ORIGINAL ARTICLE
Prevalence of Trachoma in Niger State, North Central Nigeria: Results of 25
Population-Based Prevalence Surveys Carried Out with the Global Trachoma
Mapping Project
Mohammed Dantani Adamua, Caleb Mpyetb,c, Nasiru Muhammada, Murtala Muhammad Umard, Habila Muazue,
Francisca Olamijuf, Sunday Isiyakub, Uwazoeke Onyebuchig, Usman Abubakar Bossoh, Adamani Williamb,
Benjamin C. Nwobig, Rebecca Willisi, Rebecca Mann Flueckigeri, Alexandre Pavlucki, Brian K. Chui,
Nicholas Olobiog, and Anthony W. Solomonj, for the Global Trachoma Mapping Project*
aOphthalmology Unit, Surgery Department, Usmanu Danfodiyo University, Sokoto, Nigeria; bSightsavers, Nigeria country office, Kaduna,
Nigeria; cDepartment of Ophthalmology, University of Jos, Jos, Nigeria; dNational Eye Centre, Kaduna, Nigeria; eGambo Sawaba Hospital,
Zaria, Nigeria; fMission To Save The Helpless, Jos, Nigeria; gFederal Ministry of Health, Abuja, Nigeria; hMinistry of Health, Niger State; iTask
Force for Global Health, Decatur, GA, USA; jClinical Research Department, London School of Hygiene & Tropical Medicine, London, UK
ABSTRACT
Purpose: To determine the prevalence of trachoma in each of the 25 local government areas (LGAs) of
Niger State, Nigeria.
Methods: A population-based cross-sectional survey was conducted in each Niger State LGA
between March and April 2014, as part of the Global Trachoma Mapping Project (GTMP). GTMP
protocols were used in planning and conduct of the surveys. Using probability proportional to
size, 25 clusters were selected; in each of these clusters, 25 households were enrolled for the
survey. All residents aged 1 year and older were examined by GTMP-certified graders for tracho-
matous inflammation – follicular (TF) and trichiasis using the World Health Organization simplified
grading scheme. Additionally, we collected data on household water and sanitation facilities.
Results: Only one LGA (Kontagora) had TF prevalence in 1–9-year-olds above 10%; one other LGA
(Rafi) had TF prevalence between 5.0 and 9.9%. Six LGAs need trichiasis surgical services provided
to achieve a prevalence of <1 case of trichiasis per 1000 total population. The proportion of
households with access to improved water sources ranged from 23 to 100%, while household-
level access to improved latrines ranged from 8 to 100% across the LGAs.
Conclusion: The prevalence of trachoma is relatively low in most of Niger State. There is a need for
community-based trichiasis surgical services in a small number of LGAs. The trachoma elimination
program could engage water and sanitation agencies to augment access to improved water and
sanitation facilities, for human rights reasons. Kontagora and Rafi need community-based inter-
ventions to reduce the prevalence of active trachoma.
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Introduction
Trachoma, a bacterial disease caused by Chlamydia tracho-
matis serotypes A, B, Ba and C, is a leading infectious cause
of blindness;1 more than 200 million people worldwide are
at risk.2 Trachoma causes conjunctival scarring and trichia-
sis in its late stages, and this leads to corneal opacification
and blindness. Africa is known to bear most of the global
burden of trachoma.
In order to achieve the goals of the World Health
Organization (WHO) Alliance for the Global Elimination
of Trachoma by the year 2020 (GET2020), the WHO
recommends implementation of the SAFE strategy (surgery
for trachomatous trichiasis, antibiotics to clear ocular C.
trachomatis infection, facial cleanliness to reduce transmis-
sion of ocularC. trachomatis, environmental improvement,
particularly improved access to water and sanitation) by
national programs.3WHOalso recommends that decisions
about implementation of the SAFE strategy be made at the
district level (local government areas, LGAs, in Nigeria).4,5
To enable planning and elimination activities in Niger
State, trachoma mapping was required in all LGAs. Niger
State is located in north-central Nigeria and has a popula-
tion of 3,950,249 living in an estimated 729,964 regular
households6,7 located in 25 LGAs. Niger State does not
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have an established eye care program, and trichiasis surgical
services are currently facility-based except for occasional
outreach undertaken during cataract surgical camps.
The aim of this study was to generate district-level
baseline data on trachoma throughout Niger State, as
no previous trachoma survey had been conducted
there. The objectives were to estimate the LGA-level
prevalence of trachomatous inflammation – follicular
(TF) in children aged 1–9 years and of trichiasis in
individuals aged 15 years and older, and to assess
household-level access to water and latrine facilities in
each LGA.
Materials and methods
We conducted population-based cross-sectional surveys
between March and April 2014. Global Trachoma
Mapping Project (GTMP) protocols were followed in pre-
survey field team training and certification, sample size
calculation, data collection, and data cleaning, analysis
and approval, as described in a previous publication.8
Version 1 of the GTMP training system was used.8
Sampling technique
We used a 3-stage sampling strategy to select the study
population. Villages were used as clusters. A list of the
villages in each LGA was used as the sampling frame,
from which 25 clusters were selected using systematic
sampling, with probability proportional to size. Within
each selected cluster, we selected one ward (unguwa)
using simple random sampling. A total of 25 house-
holds were then selected from each selected unguwa,
using the random walk technique starting from the
center of the unguwa and continuing until the desired
number of households had been obtained. The random
walk technique was adopted because of security con-
cerns in northern Nigeria, as the population was
already familiar with the method.9–11
Survey definitions
The WHO simplified grading scheme12 was used to grade
trachoma. All graders were ophthalmic nurses who had
participated in a GTMP grader qualifying workshop and
passed both the slide-based and live patient inter-grader
agreement tests with kappa statistics ≥0.70. Each (GTMP-
certified) grader used a 2.5× magnifying loupe to examine
subjects under daylight illumination. A household was
defined as people who ate from the same pot; all persons
aged 1 year and older living in selected households were
invited to participate. Participants were examined for TF,
trachomatous inflammation – intense and trichiasis.12 We
also collected data on household-level access to sanitation
and water facilities, through interviews and direct
observation.8 An “improved water source” was defined as
one which, by nature of its construction and proper use,
adequately protects water from outside contamination,
while an “improved sanitation facility” was defined as any
sanitation facility that hygienically separates human excreta
from human contact.
Ethics
The ethics committees of the London School of Hygiene &
Tropical Medicine (reference 6319) and the National
Health Research Ethics Committee of Nigeria (reference
NHREC/01/01/2007) granted approval for the study pro-
tocols. The Niger State Ministry of Health granted permis-
sion for the survey. The survey team obtained consent
verbally, as the majority of the subjects were non-literate.
Adults gave consent for their own participation while min-
ors assented to examination. Consent was documented in
the data collection tool (LINKS8). Subjects found to have
active trachomawere given two tubes of 1% tetracycline eye
ointment to be applied twice daily for 6 weeks, while those
with trichiasis were referred for surgery at the nearest
surgical facility to the subject’s usual residence.
Data analysis
Data were cleaned and analyzed by the GTMP data
manager (RW) as previously described.8 R statistical
software (2014; R Foundation for Statistical
Computing, Austria, Vienna)13 was used for analysis
including calculation of 95% confidence intervals.
Results
We examined a total of 76,941 persons; 54% were
female. In the 1–9-year age group, 29,461 children
were examined, of these 14,829 (50%) were female. In
persons 15 years and older, we examined 40,026 per-
sons, of whom 23,100 (58%) were female (Table 1).
Table 1. Age and sex distribution of participants, Niger State,
Nigeria, Global Trachoma Mapping Project, 2014.
Age group, years Female, n (%) Male, n (%) Total, n (%)
1–9 14,829 (50.3) 14,632 (49.7) 29,461 (38.3)
11–19 6720 (53.8) 5766 (46.2) 12,486 (16.2)
20–29 7209 (68.8) 3271 (31.2) 10,480 (13.6)
30–39 5872 (63.6) 3366 (36.4) 9238 (12.0)
40–49 3310 (51.0) 3176 (49.0) 6486 (8.4)
50–59 2021 (49.0) 2107 (51.0) 4128 (5.4)
60–69 1106 (41.2) 1577 (58.8) 2683 (3.5)
70–79 396 (28.9) 974 (71.1) 1370 (1.8)
80+ 243 (39.9) 366 (60.1) 609 (0.8)
Total 41,706 (54.2) 35,235 (45.8) 76,941 (100.0)
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Prevalence of trachoma
The prevalence of TF in children aged 1–9 years ranged
from 0.0% (in four LGAs) to 11.7% in Kontagora LGA;
Kontagora was the only LGA with a TF prevalence of
10% or greater, with one other LGA (Rafi) having a TF
prevalence between 5.0 and 9.9%. The prevalence of
trichiasis in persons aged 15 years and older ranged
from 0.0% (in eight LGAs) to 0.4% in Mashegu and
Kontagora LGAs, as shown in Table 2, Figures 1 and 2.
Water and sanitation coverage
The proportion of households with access to improved
water sources was lowest in Mashegu LGA (23%) and
highest in Bida LGA (100%). Water access in the
household or within a 1 km radius of it ranged from
15% in Katcha to 100% in Bida. Household-level access
to latrines was lowest in Mashegu (8%) and highest in
Chanchaga (100%; Table 3).
Trachoma elimination targets
All the LGAs in Niger State surpassed the elimination
target for TF (prevalence <5% in 1–9-year-olds) except
Kontagora (11.7%) and Rafi (7.3%) LGAs. Six LGAs
(Agaie, Gurara, Kontagora, Mariga, Mashegu and Rafi)
need to provide trichiasis surgery services to attain the
elimination target of <1 trichiasis case per 1000 total
population, which is equivalent to a prevalence of 0.2%
in those aged 15 years and older.5 The remaining LGAs
have attained the elimination target prevalence for tri-
chiasis. Provision of water and sanitation facilities is,
however, inadequate; in several LGAs only a minority
of households had access to improved sanitation or
improved water sources, as shown in Table 4.
Discussion
This study reveals that in Niger State, trachoma is
generally hypoendemic, with TF prevalences <5% in
all LGAs except Kontagora and Rafi. Kontagora LGA
qualifies for three rounds of mass drug administration
of azithromycin and implementation of the F and E
components of the SAFE strategy, before an impact
survey, as recommended by WHO.4 Rafi LGA had a
TF prevalence of 7.3% and will require at least one
round of mass drug administration and implementa-
tion of the F and E components of SAFE, followed by
an impact survey.14 The two LGAs are close (although
not adjacent) and share similar socio-cultural charac-
teristics; Kontagora borders Kebbi State in which there
are a number of LGAs with high prevalences of active
trachoma.15
The presence of low trachoma endemicity despite
the absence of a trachoma control program has been
Table 2. Local Government Area-level prevalence of trachomatous inflammation – follicular (TF) and trichiasis, Niger State, Nigeria,
Global Trachoma Mapping Project, 2014.
Local
Government
Area
No of persons
examined
Age adjusted TF prevalence in
1-9 year-olds (%) 95% CI
No of persons
examined
Age and sex adjusted trichiasis prevalence
in those aged ≥ 15 years 95% CI
Agaie 1,505 1.03 0.34 1.80 1,343 0.22 0.08 0.39
Agwara 1,089 0.07 0.00 0.20 1,346 0.07 0.00 0.19
Bida 800 0.18 0.00 0.45 1,529 0.0 0.0 0.0
Borgu 1,185 1.33 0.48 2.53 1,669 0.02 0.00 0.05
Bosso 937 1.01 0.44 1.68 1,270 0.16 0.03 0.39
Chanchaga 1,136 0.00 0.00 0.00 1,616 0.01 0.00 0.02
Edati 1,118 0.28 0.00 0.79 1,542 0.00 0.00 0.00
Gbako 1,075 0.59 0.24 0.98 1,990 0.00 0.00 0.00
Gurara 1,371 2.36 1.09 4.10 1,662 0.23 0.03 0.50
Katcha 1,606 0.61 0.30 1.04 1,368 0.01 0.00 0.03
Kontagora 1,101 11.68 9.26 13.91 1,537 0.36 0.12 0.72
Lapai 1,040 0.00 0.00 0.00 1,683 0.00 0.00 0.00
Lavun 1,046 0.04 0.00 0.12 1,551 0.09 0.00 0.26
Magama 1,780 1.05 0.54 1.50 2,395 0.00 0.00 0.00
Mariga 1,189 0.09 0.00 0.20 1,811 0.25 0.13 0.37
Mashegu 1,195 2.33 1.21 3.81 1,596 0.40 0.20 0.68
Mokwa 1,156 0.59 0.08 1.02 1,612 0.18 0.02 0.40
Moya 1,233 0.00 0.00 0.00 1,461 0.14 0.03 0.29
Paikoro 974 0.14 0.00 0.42 1,403 0.19 0.02 0.42
Rafi 789 7.29 4.44 10.70 1,297 0.29 0.03 0.63
Rijau 1,387 0.55 0.10 0.97 1919 0.13 0.00 0.40
Shiroro 977 0.00 0.00 0.00 1432 0.12 0.03 0.23
Suleja 1,397 4.14 2.98 5.43 1938 0.00 0.00 0.00
Tafa 1,301 3.50 2.18 5.28 1883 0.00 0.00 0.00
Wushishi 1,074 2.27 1.09 3.74 1173 0.01 0.00 0.02
Prevalences of trichiasis are displayed to two decimal places in order to provide clarity on whether or not the best estimate of prevalence was above or below
the elimination threshold of 0.2% in adults ≥ 15 years.
CI, confidence interval.
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reported elsewhere.16 This may be due to general socio-
economic development.16
Only Mashegu LGA had an estimated backlog of
trichiasis surgery in excess of 200 people. Kontagora
LGA had an estimated 147 individuals, and Rafi had 96
individuals in need of trichiasis surgery to achieve
elimination thresholds, while the other three LGAs
with trichiasis prevalences above the elimination
threshold each had fewer than 100 individuals requir-
ing surgical services. Mashegu, Kontagora, Rafi, and
Mariga LGAs form a block of LGAs in the geographic
center of the State, are in the same senatorial and health
zones, and share quite similar socio-cultural character-
istics. There is a need for active case finding and com-
munity-based trichiasis surgery services in these LGAs,
which should be implemented such that they could
outlive the elimination campaign; it is likely that people
will continue to develop incident trichiasis for years
after elimination targets are achieved. A major con-
straint, however, is that Niger State has no trained
community trichiasis surgeons; only one
ophthalmologist undertakes trichiasis surgeries during
occasional cataract surgical camps. The scale of inter-
vention required is small, but there is a clear need for
additional trained surgeons, and this could be achieved
by training a small number of Niger’s ophthalmic
nurses to undertake posterior lamellar tarsal rotation.-
17,18 Stakeholders could then help to organize active
case-finding in relevant LGAs and support deployment
of trained surgeons to conduct community-based
surgeries.19
There is a need to increase access to improved water
sources, as only Bida, Paikoro, Suleja and Tafa LGAs had
≥80% of households with access to improved water. It is
notable that the TF prevalence in each of these LGAs was
very low. Only Bida and Chanchaga LGAs had ≥80% of
households with access to improved latrine facilities.
Mashegu LGA, which had the largest trichiasis burden in
Niger State, had the lowest proportion of households with
access to improved latrines. There is a need for provision of
improved water and sanitation facilities across the state, as
part of efforts towards achieving the United Nations
Figure 1. Prevalence of trachomatous inflammation – follicular (TF) in 1–9-year-old children, by local government area, Niger State,
Nigeria, Global Trachoma Mapping Project, 2014.
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Figure 2. Prevalence of trichiasis in adults 15 years and older, by local government area, Niger State, Nigeria, Global Trachoma
Mapping Project, 2014.
Table 3. Household access to water and sanitation facilities, Niger State, Nigeria, Global Trachoma Mapping Project, 2014.
Local Government Area Regular households6, n
Proportion of households, %
With access to
improved water source With water source within yard/1 km With access to improved sanitation
Agaie 24,955 68 34 39
Agwara 11,088 438 99 14
Bida 34,012 100 100 100
Borgu 31,591 74 97 25
Bosso 25,964 54 30 72
Chanchaga 37,976 57 60 100
Edati 31,327 51 89 28
Gbako 24,075 47 99 17
Gurara 16,191 75 86 17
Katcha 22,799 69 15 23
Kontagora 26,323 46 99 42
Lapai 21,485 63 58 52
Lavun 40,079 42 99 39
Magama 32,180 41 76 38
Mariga 37,306 76 95 13
Mashegu 40,532 23 79 8
Mokwa 45,591 33 96 16
Muya 19,077 64 71 13
Paikoro 28,122 87 85 22
Rafi 33,439 78 62 13
Rijau 32,273 41 53 14
Shiroro 42,451 37 70 27
Suleja 41,610 83 98 44
Tafa 14,828 90 97 46
Wushishi 14,690 54 34 41
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sustainable development goals;20 water, sanitation and
hygiene are human rights required for more than just
trachoma elimination.
There are some limitations to our data. First, although
trachoma graders were required to pass the GTMP inter-
grader agreement test, clinical grading has inherent inter-
grader variance and drift, not apparent on kappas calcu-
lated in standardized training exercises; consistency in
grading could have waned over time in (mostly) indepen-
dent practice. We tried to prevent this through regular, in-
service, supportive supervision, but cannot exclude its
occurrence, and there is no practical way to return to
check the validity of a meaningful sample of graders.
Second, given the number of GTMP surveys being under-
taken in a relatively short period of time, it is important to
acknowledge that occasional districts with high prevalence
may not necessarily represent hotspots; they may represent
lag with the prevalence of TF trailing after a falling pre-
valence of ocular C. trachomatis, or they may just be statis-
tical anomalies that would disappear with another survey.
Third, our teams did not examine for conjunctival scarring
in persons found to have trichiasis; this would have pro-
vided amore accurate estimate for determining the number
of surgeries the trachoma program needs to perform to
achieve trachoma elimination thresholds. An appreciation
that this might be important emerged only in 2015, well
after this series of surveys was completed.21
In conclusion, there is less trachoma in Niger State than
in some other parts of Nigeria. The trachoma control
program could alert water and sanitation agencies to the
need for better access to improved water and sanitation
facilities in the state, to help improve human health and
standards of living. Some targeted implementation of var-
ious components of the SAFE strategy should enable Niger
to attain the GET2020 trachoma elimination targets.
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Table 4. Activities needed for elimination of trachoma as a public health problem and achievement of sustainable development
goalsa in Niger State, Nigeria as of 2014.
Local
Government
Area
Population,
n
Households in need of
improved water source, n
Households in
need of latrines, n
Trichiasis surgery needed to achieve
elimination prevalence targetb, n
Treatment needed in first phase of
trachoma elimination program
Agaie 132,098 8115 15,345 20 Routine health care
Agwara 57,347 6341 9511 0 Routine health care
Bida 185,553 0 54 0 Routine health care
Borgu 172,835 8283 23,563 0 Routine health care
Bosso 148,136 11,941 7239 0 Routine health care
Chanchaga 202,151 16,535 0 0 Routine health care
Edati 159,818 15,306 22,477 0 Routine health care
Gbako 126,845 12,719 19,912 0 Routine health care
Gurara 90,879 4028 13,419 21 Routine health care
Katcha 120,893 7024 17,614 0 Routine health care
Kontagora 151,968 14,262 15,404 147 Three rounds of mass antibiotic
treatment
Lapai 117,021 7898 10,311 0 Routine health care
Lavun 209,777 23,189 24,296 0 Routine health care
Magama 181,470 18,999 20,029 0 Routine health care
Mariga 199,600 9133 32,292 61 Routine health care
Mashegu 215,197 31,116 37,131 232 Routine health care
Mokwa 242,855 30,441 38,351 0 Routine health care
Muya 103,461 6807 16,635 0 Routine health care
Paikoro 158,178 3656 22,076 9 Routine health care
Rafi 186,118 7323 28,958 96 One round of mass antibiotic
treatment
Rijau 176,199 19,054 27,677 0 Routine health care
Shiroro 235,665 26,808 31,214 0 Routine health care
Suleja 215,075 7257 23,501 0 Routine health care
Tafa 83,874 1515 8071 0 Routine health care
Wushishi 81,756 6806 8659 0 Routine health care
aUnited Nations.20
bWorld Health Organization trachoma elimination target, <1 trichiasis case/1000 population.
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